and diverse structures in few-layer MX 2 has led to the discovery of fundamentally new physics, including Ising superconductivity 3, 4 in gated-MoS 2 and monolayer NbSe 2 with 2H structure; quantum spin Hall effect [5] [6] [7] [8] in monolayer WTe 2 with 1T' phase; nonlinear Hall effect in fewlayer T d -WTe 2 9-10 ; as well as asymmetric spin-orbit coupling in few-layer superconducting T dMoTe 2
11
. On the other hand, phase engineering could bring exciting new applications for MX 2 , such as electronic, optoelectronic and valleytronic sensors 2, [12] [13] [14] . Therefore, it is highly desired to develop a controllable technique to tailor a specific phase in MX 2 , which may open up new possibilities for fundamental studies 5, 15, 16 and phase-sensitive devices applications 17, 18 based on MX 2 thin films.
To date, much effort has been devoted to realizing the 2H-to-1T' phase transition in MX 2 . The methods involve heating 19, 20 , element doping 21, 22 , chemical modifications 23, 24 , laser irradiation 25 , strain 26 , and electrostatic gating 27 . Recently, the 1T'-to-T d phase transition driven by pressure 28 , thermo 29, 30 , as well as dimensionality 11, 31 in MX 2 has been reported. However, these strategies can only realize 2H-to-1T' or 1T'-to-T d phase transition. On the other hand, thank to the development of chemical vapor deposition (CVD) on the controlled synthesis of atomically thin MX 2 with different phases 32 , a complete phase tuning from 2H to T d becomes promising.
In this paper, we demonstrate a controlled strategy to fabricate specific phase in Se-substituted to x=1.0, the superconducting transition temperature (T c ) shifts from 2.1 K to 3.6 K; and for x >1.0, the superconductivity is completely suppressed due to the structural phase transition from the metallic 1T' phase to the semiconducting 2H polytype. can be controlled via the growth time to reach a monolayer limit. Notably, when the ratio between Se and Te is larger than 1 (x>1), the dominant shape of the as-synthesized sample is triangle or hexagonal, suggesting the 2H crystal structure, while rectangular shape is always observed when the ratio of Se/Te is less than 1 (x<1). Furthermore, Raman spectroscopy is used to study the phase transition between the T d /1T' phase and the 2H phase. Figure 1d shows the since the image intensity is directly related to the atomic weight of the imaged specie 34 . Figure   2b shows the intensity histogram of all atomic columns in Fig. 2a . The intensity distribution of the cation site converges to a single peak, which is identified as Mo element. On the other hand, the intensity distribution of the anion sites splits into four peaks, which are assigned as single Se, (Table I) . Therefore, the phase evolution from T d to 1T' to 2H phase can be established in Se-substituted MoTe 2 thin films based on the Raman, XPS, STEM, and transport measurements.
Results

Growth of MoSe
More importantly, we find that the superconductivity can be substantially enhanced when partial
Te is substituted by Se in MoTe 2 . Figure 4b 
where μ * is the repulsive screened Coulomb potential and is assigned a typical value of 0.1. We note that much work including theoretical and experimental study is needed to elucidate the mechanism of such superconductivity enhancement.
Conclusion
In summary, we have shown an efficient strategy to tailor specific phase and tune the electrical properties of Se-substituted MoTe 2 thin film by CVD method. The Raman, XPS, STEM and transport measurements demonstrate that a sequence of phase evolution from T d to 1T' to 2H phase can be realized by tuning the Se concentration. More importantly, it is found that Se substitution can notably enhance the superconductivity from T c =0.1 K in bulk pristine MoTe 2 to 3.6 K in MoSeTe, which is probably due to the introduction of s +-superconducting order parameter. The Se substitution strategy provides a convenient and powerful way to tailor the structural and physical properties in MX 2 , paving the way for future phase-sensitive devices applications. 
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